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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

OTpa)KCHHaSI U IIPCIIOMJICHHAA BOJIHA

E, = @12&12 exp[i((ot —m kom,, r)]

’ m,) =1
H,, = ﬁlzﬁlz exp[i(cot —ykom,, -r)]; ( 12)
E, = @H&H expli(ws -, kom,, -r)]; (m,) =1
H, = }&Hﬁn exp[i(@t —Hy kgmy, - r)]
TpeOoBaHue BEIIECTBEHHOCTH BEKTOPOB OTCYTCTBYyeET!!!
m12 B mlzxxo i mlzzzo (mIZx )2 + (m12z )2 = 1
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

DJIEKTPOMArHuTHOE MoJie B cpeae «D»
E, = ﬁ11&11 eXp[i(O)t — i kym,, 'r)]+ @12&2 eXp[i((Dt —tkym,, I‘)]

H, = }&nﬁn exp[i(cot — i k,m,, 'r)]"' }&12%12 eXp[i((Dt — i k,m,, I‘)]

DIIEKTpOMAarHuTHoE 1oJje B cpeae «I»

E,= @HMH exp[i(e)t - Mllkomll 'r)];
H, = }&II%]I exp[i(oat - Mllkom][ r)]

TaHFCHHHaHBHBIG N HOPMAJIbHBIC KOMIIOHCHTBI I1OJIC OTHOCUTEIBHO I'PaHULbI pa3aciia

E.=E. +LE,, H =H. +H,, D.=D.+D,, B =B_+8B,,
D* = g*E* é B* = “*“()H* :> D*T = H**E*T, D*n = g=1<8()E‘>z<n) B*T = M*“OH*TQ B*n = “*HOH*nD
-8 +8, B-R +R

09/03/2023 4



OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

I’ panunyHbIe yci1oBUA
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m, =m;,X +m,.z2,m,=m, X +m, y +m,z, m,=m,xX +m,y +m,.z .

m; -r=mp.z M, r=m;,,Yy+m,.2 my -r=nmyy+m,,z
HernpepbIBHOCTh TaHT€HIIHATBHBIX KOMIIOHCHT HAIIPSDKEHHOCTEH
Eh :Em c H[r :th =
HereprBHOCTb HOpMaHBHbIX KOMIIOHCHT I/IH]_—[YKHI/Iﬁ

D,=D, ¢ B,=B, < &E,=Y,E, ¢ wH,=pH,
ﬁuﬂm exp(— i%JkomnzZ)"' @12&121 exp[— in k, (mIZyy + m[2zz)]: @H&Ih exp[— inl, k, (mllyy+ m][zz)]
g, @Ilgﬂn exp(— ith kym,,.z )"’ g1@12&12;1 eXp [_ it k, (m12 yy T,z )]: gﬂﬁ[[ﬂﬂn eXp [_ i, k, (mllyy tmyZ )]
ﬁuﬁm exp(— iﬂlkomuzz)"' 1&12@121 exp[— ik, (mIZyy + m[2zz)]: [@H}gﬂt exp[— il k, (mllyy + m[[zz)]
uzﬁlﬂun exp(— iﬂlkomnzz)"" ulﬁn@[zn eXp [_ ik, (mIZyy + mzzzz)] = HHI&U@IM CXp [_ i, k, (mllyy + m[[zz)]
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH
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mp,, =my =0 wom,,, =wm,, =l,m,
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

My = i\/1 — (mllz )2

I%le :i\/l_(r%ﬂz)z =t [1-—-

3HaKU nepes KBaIPATHBIMUA KOPHSIMU OIPEIEInM mo3xe!!!

Takum 00pa3zom BEKTOpPBI m,= m, X°+ m, z° onperenchbl. OHU BCE JIEKAT B

OJTHOM TUTOCKOCTH najeHus xOz.
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

CHOBa rpaHUYHBbIE YCJIOBUA

Ba +B 8 =p8. Varem
BB 8 +BE 8 =B
}&,ﬁm +ﬁ[2ﬁ,h _ }@”%Hr A
wH B o+u MK = MK

Torma rpaHuYHBIE YCIOBUS PEAYLUHUPYIOTCS K BULY
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

Brrgenum B Kax10M BOJTHE COCTABJISIIOIINE BEKTOPOB HAIIPSI)KEHHOCTEN B
mrockoctu majaeHue (||) u neprenaukynspusie e (L ). st aToro BBeneM Tpu
JIOKAJIbHBIE CUCTEMBI KOOPJIMHAT, CBA3aHHBIC C KaX10M U3 BOJIH.
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

CBs3b MCKAY KOMIIOHCHTAMU BCKTOPOB ITOJISIPHU3ALUN B JIOKAJIbHBIX KOOPpAHWHATAX C
TAHI'CHIUAJIbHBIMU 1 HOPMAJIbHBIMH KOMIIOHCHTAMU OTHOCHUTCJIIbBHO IINTOCKOCTH ITaJICHUA.
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH
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OTpaxeHne 1 NpenoMreHne aneKTPOMarHUTHbLIX BOSTH
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

AMIUTATYABI COCTABIISIIOIINX OTPAXKEHHON U ITPEJIOMIICHHOM BOJIHBI
[IEpIEHIUKYIISIPHBIEC U MTapaJlIe/IbHbIEC INIOCKOCTH ITaJCHUS
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

AMIITATYAHBIE KO3()PUIIMEHTHI OTPAXKEHUS U MPOMYCKAHUS

I v . I _
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

CrpykTypa IpeIOMIIEHHOM BOJIHBI B BO BTOPOM MOTJIOMIAIONIEN CPEE

E, = @H&[ exp [z'(cot — i, km,, - r)] = @Hﬂﬂ exp [i(oat — ke, (A, M, x + %ﬂrﬁﬂzz))] =

= B 8 expli(wr—k,(B,M, x+nm,z))|= B &, expli(wr—k,(B,",x+n sinoz))=
= @H &, expli(wr - kyn, sin oz — k,(Re(d, 4, )—i Im(f, M4, ))x)|=

= @H &, exp|-k, Im(#, M, )x]expli(o -k n, sin oz — k, Re(#, &, )x)|=

[InockocTh paBHBIX (a3

n, sin oz + Re(#l, M, )x = const

[1ToCKOCTh PaBHBIX AMIUIUTY/

Im(#, M, )x = const
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OTpa>|<eH|/|e N nperioMmrneHne 3NneKTpoMarHMTHbIX BOJIH
dopmynbl DpeHenst

mpr, = cosf3 %I =ny Hi =np

n,sinf=n,sina

R _ njcosa—ny cosf3 7o 2nj cos
| nycosP+ny cosa | Ny coso+nycosP’

ny coso—nj cosfB 2nj cosa
RJ_: ,TJ_: >

nycoso+nj cosf nycoso+njy cosf3

201 7 JINE 200 1% Ly (2], ? |1 cosB
R:’RII‘ en| +Ri ep) > T= ‘TH’ en| +I] ‘en‘

1y COS

[TomHOE BHYTPEHHEE OTPAKEHUE
n,<n, =pB>a

. n
sina, =—+

n;
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

YT0J1 OJTHOU TOJISIpU3aLUU

n,>n;,, =p<a

R tg( B) T 2cosasinf3

b tg (ot + B) o sin(ot+ B)cos(a—P)’
R sm( —B) 7o 2cosasinf3

t sm(oc +8) * sin(a+p)

Cnydait o+B=mn/2. Yros nojHou noiaspusaium

_tgla—B)
ol tg(OHB)_O

R, =—sin(a—P)=0

n
tea, = ny
n;
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

Cny4al TMHEMHOW MOJIApU3aluy a0 BOIHBI

eul =cos 0 ell1 =sin 0
2 -2
R= tgz(oc_B)cos2 0+ s%nz(oc_B)sin2 0=R, cos’0+R,, sin’ 6,
tg (oc+B) sin (oc+B)
sin 2o sin 23 » ~  SIn2asin2f . ,
T = 0 0=
sinz(oc+B)cosz(oc—B)COS T sin’(ou+ ) o

_ 2 )
=T, cos"O+T, sin"6
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

3aKOH COXpPAHEHUS FHEPTUU U KOIPDUIUEHTHI OTPAXKEHUS U TPOITYCKAHUS
10 UHTEHCUBHOCTH

d (£ pH §HdS+chdV
Al 2 2

— _
V ebicoma

\)

1

~

S

11

gvicoma —0, Torna V—0 P

§n .dS = o:jndS+jn .dS + jn .dS = o:jnd5+jn .dS =0

Sy diéidié S
—jn deS+jHH . x°dS = o:jn . x°dS = jnH . x°dS
I] SI]
S =5,=5
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

J.[E] XH]]-deS = _[[EH XHH]'deS

Sy Sy

PaccMoTpuM CpeiHME 3HAYEHUS 34 IEPUOT BOJTHBI

<“E,XH[]-deS>=<J[EUXHU]’deS>

Sy Sy

o 27/o o 27/
- E H |- x°dSdt = — E H. |- x°dSd
7 _([![ 1 X []x t . .([:g'.’[ i X U]x St
o 27/o o 27/0
e
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

Hrumencusrnocms 3T0 KOJIMYECTBO AIIEKTPOMArHUTHON SHEPTUH, TPUXOIAIICHCS HA
CAVHUIY II0Iaau 3a 1 cek.

[(J,)ds = [(J,,)ds

S’ S’

<J*> —z—clzﬁE* xH*]-det =%{[E* xH:]-xO +[E: xH*]-xO}

(J.)=Re{E. xH:| x°|
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OTpaKeHue v NpernoMreHne sreKTpoMarHUTHbLIX BOSTH
(J,)=Re{E, xH; |- x"}=Re{(E, + E,,)x(H}, + H, |- x* | =
= Re{[E[1 fol]'xO + [El1 foz]-x" +[E12 fol]-xo + [EI2 XH;Z]-XO}=

:<J11>+<J12>+<J112>+<J121>

J=(00,,)-x° =Re|E,, x H},

i Re{@hﬂ; % [Eu X [m}kl X ﬂ}kll
0

B \@n\

0 ZO

X7 = Re{@n}%}: [Mu X @1*1] xO}:

vl

i 2
‘ZH’ Re{}%;[mjl(&“'&;1)4'&;1(&[1'”@1)]'3(30}

Re {}%] M, }

* *
3neck yureHo m, =m . Tak kak m , =m ,

£
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OTpaxkeHune n NnpenomMrneHne aNeKTPoOMarHMTHbIX BOSH

Jn = <H112>'x0 — Re[En XH?z]'xO — Re{@n]@; [&Il xig[*z]-xo}:

- Re{@,ﬂj %[ x|, < & || xo} -
0
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OTpakeHue 1 NPenoMneHre aNeKTPOMarHUTHbIX BOSH
J, = <1'IH>-xo = Re[EH x H | x° = Re{@gf@;[ﬁﬂ x@;] x° }=

Re{@ﬂﬁ} @ [ﬂﬂ X [m;} X Bﬂ;}l x"1 =

J_
‘ Re{w@,[m”( )+@;(@H -y )] } ’@i‘
N H\

Rl i+ 65y 5 = el o, + (6 -
0

Re{t@; [mll + ¢, (@H mII) X }

Re{ﬂ}; |:m;1x + 21‘6’1}‘ Im(mn mH )m Iz }} =
B T

0 e

Re(ﬂ;m;}x )+ 2‘611‘ Im(mH my,, )Re( i, m, )} =

7 _Re(%nmm )+ 2‘611‘ Im(mH My, )Im(ﬂlﬂmﬂ )}
, L
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OTpa>|<eH|/|e N npesniomMmrieHne arekKTpomarHMTHbIX BOJIH

Ompa:)fcamejszaﬂ H nponyckKkaneibHasl CIIOCOOHOCTB I'PaHUILbI

R:Q T =1L

Jfl Jll
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